NOX2 and NOX4 mediate proliferative response in endothelial cells.
Increased levels of reactive oxygen species (ROS) contribute to many cardiovascular diseases. In neutrophils, ROS are generated by a NADPH oxidase containing p22phox and NOX2. NADPH oxidases are also major sources of vascular ROS. Whereas an active NOX2-containing enzyme has been described in endothelial cells, the contribution of recently identified NOX homologues to endothelial ROS production and proliferation has been controversial. The authors, therefore, compared the role of NOX2 with NOX4 and NOX1 in endothelial EaHy926 and human microvascular endothelial cells. NOX2 and NOX4 were abundantly expressed, whereas NOX1 expression was less prominent. NOX2, NOX4, and NOX1 were simultaneously present in a single cell in a perinuclear compartment. NOX2 and NOX4 co-localized with the endoplasmic reticulum (ER) marker calreticulin. Additionally, NOX2 co-localized with F-actin at the plasma membrane. NOX2 and NOX4, which interacted with p22phox, as was shown by bimolecular fluorescent complementation, contributed equally to endothelial ROS production and proliferation, whereas NOX1 depletion did not alter ROS levels under basal conditions. These data show that endothelial cells simultaneously express NOX2, NOX4, and NOX1. NOX2 and NOX4, but not NOX1, equally contributed to ROS generation and proliferation under basal conditions, indicating that a complex relation between NOX homologues controls endothelial function.